Effects of essential fatty acid deficiency on mitochondria and peroxisomes in rat hepatocytes with special reference to a partially hydrogenated fish oil diet.
Feeding male rats a high cal% partially hydrogenated fish oil diet induced morphological and biochemical changes in hepatocytes at the mitochondrial and peroxisomal level. At the mitochondrial level, formation of megamitochondria was related to the development of an essential fatty acid deficiency, as measured by a high 20:3/20:4 fatty acid ratio. These mitochondrial changes were fully prevented by adding linoleic acid to the partially hydrogenated fish oil diet. The megamitochondria revealed a normal specific content of respiratory chain pigments, normal specific respiratory rates and a normal energy coupling. At the peroxisomal level, feeding of the partially hydrogenated fish oil diet caused a considerable proliferation, which was unrelated to essential fatty acid deficiency. The total number of peroxisomes increased 1.9-fold, and 2.6-fold in the presence of added linoleic acid. Essential fatty acid deficiency seemed to result in an inhibition of peroxisomal biogenesis. It was concluded that the induction of megamitochondria by partially hydrogenated fish oil was fully attributable to essential fatty acid deficiency, whereas peroxisomal proliferation must be attributed to other factors in the diet.